The in-plane orientation of the charge-density wave (CDW) h c ams in thin films of Rbe.soMoOs has been investigated by X-ray diffraction and electron microscopy (SEM and TEM). On SrTiOs(100) substrates, the CDW chains align with the principal axes of the substrate surface lattice. The CDW chains run parallel to the long dimension of grains of Rbc.scMoOa.
b is directed as indicated in the figure. The spacing between lattice planes in the vertical direction is 3.8 A, which COIresponds to lb1/2. Thus, we find that the b-axis is parallel to the long dimension of the grain. This observation is supported by pictures made of other grains in the same film. Note that the grains in this film have a shape that is similar to the shape of bulk blue-bronze crystals. Such crystals also grow with the b-axis parallel to the long dimension.
Conclusion
On SrTi03 (100) substrates, the CDW chains in Rbo.3oMoOs films are aligned with the principal axes of the substrate lattice. Top view TEM images show that the CDW chains in a single grain are parallel to its long dimension. This information is important for electrical-transport measurements on lithographically patterned structures.
Note that the CDW chains can be predominantly oriented into one direction by using the (510) cut of SrTiOa. X-ray measurements show that in films grown on this substrate approximately 90% of the CDW chains can be aligned with the [OOl] principal axis of the substrate [4]. Top-view TEM image of an elongated R&O Moos grain. The inset shows the shape of the grain. The position at which the high-resolution image is made is indicated by the white square. The b-axis appears to be parallel to the long dimension of the grain.
